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The weight of the coil support structure and the coils 
in LHD are sustained by the cryogenic support posts which 
were set on the base plate of the cryostat vessel. Thermal 
insulation between room temperature (cryostat) and liquid 
helium temperature (coils and supports) is given by these 
posts. They also absorb a thermal contraction of the coil 
support structure during the cooling down. The post was 
designed to stand against earthquake of 0.30 level. The 
cryogenic support post was attached to the coil support 
structure at the upper stage of the post. The base of the 
support post was set at -6 mm inside from the neutral 
position at first. Once the cryogenic components are started 
cooling down, the upper stage of the support post moves to 
the inner direction by the thermal contraction. The last 
position of the support structure must be - 13 mm inside 
from the initial radius so that the upper stage would be at 
-7 mm inside from the neutral position. 
CFRP; carbon fiber reinforced plastic was chosen for 
thermal insulation since the thermal conductivity below 50 
K is lower than OFRP; grass fiber reinforced plastic and it 
has high strength for buckling. It also has higher elastic 
modulus. The thermal anchor of the support post is cooled 
to 40 to 80 K at the steady state condition. Coolant for the 
thermal anchor was supplied from two cooling paths and 
each path cools five posts in serial order. Therefore, there 
are temperature differences among five posts' thermal 
anchor. The temperature differences affect a change of free 
height of the post because thermal contraction of the 
thermal anchor plates among them would not be the same. 
Since the thermal contraction of CFRP material is much 
less than that of stainless steel, the colder the thermal 
anchor is, the taller the post becomes. This will cause 
unequal load distribution among the posts since the support 
structure is rigid enough against elasticity of the post. 
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Fig. 1. Strain measurement in the support post. 
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The strain in the support post was measured at three 
locations. They were at the thermal anchor plate, the 
outer/inner CFRP plates, the anti-twisting plate and the 
support stage on the top of the post as shown in Fig. 1. 
There was an observed dispersion of strains among 10 
posts. One reason for the dispersion could be the load 
balance among the posts caused by the changing in free 
height of the post. For example, from the measurement of 
the strain at the support stage in the post #3 as shown in 
Table I, the total load to the post was estimated to be 
increased by 210.2 kN after cool down. Therefore, the load 
was increased in some posts and decreased in other posts. 
However, the order of the strain value did not coincide with 
the temperature of each post's thermal anchor. The load 
among support stage 1 to 3 was different so that the load to 
the thermal anchor plate and to the CFRP plate must have 
been unequal through the right side to the left side. 
Furthermore, the strain was obtained from one side of the 
plate. 
There was an unequal strain in both edges of these 
plates. The average strain of the inside and outside surface 
represents an axial strain. The axial strain of the anti-twist 
plate at the left side and the right side were almost the same. 
On the other hand, a bending strain of the plate at the left 
side, which is calculated from the axial and the original 
s~rain, was twice as much as that of the plate at the right 
sIde. It means that a small non-horizontal load had been 
applied to the post and a twist deformation was generated 
in the post. Furthermore, the CFRP plates were fitted to the 
square slot in the stainless steel block and trough keys fixed 
them. There was possibly unequal contact between the 
CFRP plate and the block caused by difference of thermal 
contraction at low temperature. As the result, the load 
distribution through the width of the CFRP might not have 
been uniform. It is considered that this is another reason of 
dispersion not only in a post but also among the posts. 
However, the stress level was estimated by the 
measurement was small enough compared with a 
permissible stress of 200MPa for the thermal anchor and 
the CFRP plate so that the post maintains a sound condition 
during cooling down. 
Table I 
Output strain and estimation of load distribution at the 
support stage in post #3 . 
Support stage 
1 2 3 
Output strain left side 13 -53 16 
right side -17 42 -85 
Axial strain -2 -5 .5 -34.5 
Bending strain 15 7.5 50.5 
Estimated load change 43.2 21.6 145.4 
from room temperature (kN) 
